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Abstract: STAAD. Pro and ETABS are the present day leading design software’s in the market. Many
design company’s use these software’s for their project design purposes. So, this project mainly deals
with the comparative analysis of the results obtained from the design of a regular and a plan irregular (as
per IS 1893) multi storey building structure when designed using STAAD. Pro and ETABS software’s
separately. The principle objective of this project is the comparative study on design and analysis of
multi-storeyed building (G+8) by STAAD. Pro and ETABS software’s.
STAAD.Pro is one of the leading software’s for the design of structures. In this project we  analyze the
G+8 building for finding the shear forces, bending moments, deflections & reinforcement details for the
structural components of building (such as Beams, columns & slabs) to develop the economic design.
ETABS is also leading design software in present days used by many structural designers. Here we had
also analyzed the same structure using ETABS software for the design. Finally we will make an attempt
to define the economical section of G+8 multi-storeyed building using both STAAD. Pro and ETABS
comparatively.
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I. INTRODUCTION:
STAAD. PRO and ETABS are two design
software’s to design and analyse any kind of
structure in static and dynamic approach. However
these software’s will give different design and
analytical results for the same structural
configurations, this is due to their different
analytical mechanism and the way they do analyse
the structure. This rise a need to do a comparative
study between these two software to know the real
advantages and disadvantages of these software’s.
In case of analysis and design of structures with
geometrical irregularities there is much more need
to compare design results of different software’s to
get safe as well as economical structures. This
paper carry out a comparative study of design
results of ETABS and STAAD Pro software’s by
taking structural irregularities in account. To
conclude the feasibility of these software’s a G+8
building with irregular geometry has been
analysed, designed and compared the results.
During an earthquake, failure of structure starts at
points of weakness. This weakness arises due to
discontinuity in mass, stiffness and geometry of
structure. The structures having this discontinuity
are termed as Irregular structures. Irregular
structures contribute a large portion of urban
infrastructure. Vertical irregularities are one of the
major reasons of failures of structures during
earthquakes. For example structures with soft
storey were the most notable structures which
collapsed. So, the effect of vertically irregularities
in the seismic performance of structures becomes
really important. Height-wise changes in stiffness
and mass render the dynamic characteristics of
these buildings different from the regular building.
IS 1893 definition of Vertically Irregular
structures? A structural engineer has the main
influence on overall structural design and an
architect involves in aesthetic details. For the
design of structures the dead load, live load, wind
load and seismic loads has to be considered. Good
quality of beam and column reinforcement will be
used to counter-\balance all the external forces
acting on the structure. The soil beneath the
structure should be hard enough to distribute the
load intensity to the foundation. As the number
floor keeps increasing, manual calculation become
complex, takes more time and chances of the error
increases, so that we use the staad.pro for the
purpose of accuracy also. The design is in
confirmation with IS 456- 2000.
II. RELATED STUDY:
The irregularity in the building structures may be
due to irregular distributions in their mass, strength
and stiffness along the height of building. When
such buildings are constructed in high seismic
zones, the analysis and design becomes more
complicated. There are two types of irregularities-
1. Plan Irregularities
2. Vertical Irregularities
To provide good natural light and ventilation and to
have a good outside view from all the rooms, the
architects develop very complex plan shapes with
re-entrant corners, floor slab cut-outs, and
asymmetry These irregularities are acceptable to
limited extent, but require special consideration in
analysis and design, which is generally never made.
In case of RC buildings, not only the plan should
be of regular shape, the arrangement of lateral load
resisting vertical elements should also be
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symmetric. During investigation of collapsed or
severely damaged building, it has been observed
the causes of damage are directly or indirectly
related to the irregularities developed during
architectural design
 To quantify the plan irregularity of
buildings, limits on re-entrant corners and
torsion irregularity has been considered.
Fig.2.1. Plan Irregularity
Vertical Irregularities are mainly of five types-
a) Stiffness Irregularity:
Soft Storey-A soft storey is one in which the lateral
stiffness is less than 70 percent of the storey above
or less than 80 percent of the average lateral
stiffness of the three storeys above.
b) Stiffness Irregularity: Extreme Soft Storey-An
extreme soft storey is one in which the lateral
stiffness is less than 60 percent of that in the storey
above or less than 70 percent of the average
stiffness of the three storeys above.
Fig.2.2. Vertical irregularity.
III. METHODOLOGY AND ANALYSIS:
There are different methods available for the
analysis of framed structures subjected to
earthquake loads. The methods of analysis can be
broadly classified into the following types.
1. Gravity Analysis
2. Linear Static Method (Equivalent Static
Method )
3. Linear Dynamic method (Response
Spectrum and Linear Time History
Method)
4. Non-Linear Static Method (Pushover
Analysis)
Non-Linear Dynamic Method (Non-linear Time
History Analysis
The equivalent static method is the simplest
method of analysis because the forces depend on
the code based fundamental period of structures
with some empirical modifiers. The design base
shear is to be computed as whole, and then it is
distributed along the height of the building based
on some simple formulae appropriate for buildings
with regular distribution of mass and stiffness. The
design lateral force obtained at each floor shall then
be distributed to individual lateral load resisting
elements depending upon the floor diaphragm
action.
Compute design lateral force ( ) of floor
by distributing the design seismic base shear ( )
as per the expression, = ∑ [Clause
7.7.1, IS-1893 (2002)].
In our project Base Shear i.e.,Vb is calculated by
the softwares. Above procedure is for manual
calculation
IV. EXPERIMENTAL ANALYSIS:
Staad is powerful design software licensed by
Bentley .STAAD stands for Structural Analysis
And Design Any object which is stable under a
given loading can be considered as structure. So
first find the outline of the structure, where as
analysis is the estimation of what are the type of
loads that acts on the beam and calculation of shear
force and bending moment comes under analysis
stage.  Design phase is designing the type of
materials and its dimensions to resist the load. This
we do after the analysis.
ETABS:
ETABS is the Acronym of EXTENDED 3D
ANALYSIS OF BUILDING SYSTEMS, is
software developed by Computers and Structures,
Inc. (CSI); a Berkeley, California based
engineering software company founded in 1975.
ETABS is an engineering software product that can
be used to analyze and design multi-story buildings
using grid-like geometry, various methods of
analysis and solution techniques, considering
various load combinations.
ETABS can also handle the largest and most
complex building models, including a wide range
of nonlinear behaviours, making it the tool of
choice for structural engineers in the building
industry. ETABS can be effectively used in the
analysis and design of building structures which
might consists of structural members like beams,
columns, slabs, shear walls etc, With ETABS you
can easily apply various construction materials to
your structural members like concrete, structural
steel, Reinforced Concrete etc. ETABS
automatically generates the self-weights and the
resultant gravity and lateral loads.
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Fig.4.1. Plan of G+8 Structure.
Fig.4.2. 3D model.
USING STADD PRO:
Fig.4.3. 3D model in Staadpro.
Fig.4.4. Assigning Loads.
Fig.4.5. Comparison of Time Period.
V. CONCLUSION:
The analytic study is carried out in order to
compare the behavior of regular structure with
irregular structure by using STAAD-PRO&
ETABS. The structures are designed using
IS:456:2000 and IS 1893:2002 codes. From the
study the following conclusions are obtained.
STAAD.Pro software is more flexible to work,
when compared to the ETABS software. This is
because ETABS has lot of input requirements
which might be difficult to understand in initial
stage. From the Design results of beams and
Columns, we may conclude that Staad pro gave
lesser area of required steel as compared to Etabs.
Among the two structures considered (Regular and
Irregular structure) frame elements of regular
structure has shown maximum bending moments,
shear forces and axial forces. The quantity of
provided steel is same for the design of building
using both STAAD-Pro and ETABS analysis. By
the comparative study of analysis and design of
G+8 Building, economical Sections were
developed using STAAD-Pro and ETABS.
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